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Abs t rac t :  

We show tha t   t u rbu len t   t r anspor t  by random wave f i e l d s  
provides a new and  important   contr ibut ion  to   passive  scalar  
t ranspor t   in   the   ocean .  The ex is tence  of the  small   parameter 
$u O/c O $ ,  where  $u O $  and $c O $  a r e   t h e   c h a r a c t e r i s t i c  
p a r t i c i e   v e l o c i t y  and wave phase  speed,  respectively,  allows 
e s sen t i a l ly   exac t   ca l cu la t ions ,  and as  such  provides a r i c h  
t e s t i n g  ground for  quantitative  comparisons  between  theory 
and  observat ion.   General   expressions  for   the  diffusion 
c o e f f i c i e n t s   t e n s o r  and mean d r i f t   v e l o c i t y  are exhibited  and 
discussed.  The d r i f t   v e l o c i t y ,   f o r  example,  induced by long 
i n t e r n a l   g r a v i t y  waves can be  comparable t o  ocean i n t e r i o r  
cu r ren t s .  Even more i n t e r e s t i n g  is the  spectrum of pass ive   sca la r  
f l uc tua t ions ,  which is  found t o   d i s p l a y   a t  least two d i s t i n c t  
i ne r t i a l - r ange  power laws even when the  wave v e l o c i t y   f i e l d  
has  only  one. The theory is supported by s a t e l l i t e  measurements 
of  Chlorophyll-$a$  concentration which i n   c e r t a i n  ocean  regions 
indeed   appears   to   exhib i t   spec t ra l  power l a w s  cons is ten t   wi th  
those   p red ic t ed   t o  accompany in t e rna l  wave-induced t r anspor t .  
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